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Since a fusion reactor can confine high 
temperature plasma by strong magnetic field, we 
should study the magnetic field effect in 
thermoelectric effect. There are two magnetic field 
effects in thermoelectric processes. One is called 
N ernst effect, and this effect is included in 
generalized Ohm's law. The electric field is 
induced when the magnetic field is applied. 
N ernst coefficient is high when the mobility is 
high in one carrier model. On the other hand, 
thermoelectric effect does not depend on magnetic 
field directly in generalized Ohom's law, however, 
thermoelectric power also affects the magnetic 
field effect. 
The data base for the magnetic field effect 
in thermoelectric effect is not enough to apply the 
fusion study, and therefore, we constructed the 
experimental device to measure the magnetic field 
effect. Figure 1 shows the device. 
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Fig.l. The experimental device to measure the 
magnetic field effect in thermoelectric effect. 
The device equips the superconducting 
magnet, and the specifications of the device are 
summarized in Table 1. A infrared lamp heater and 
a carbon sheet heater are used to heat, and the 
cooling water are controlled by feed back system. 
Table 1, Specification of Device 
SC Magnet 
field 
RT. Bore 
uniformity 
current 
Heating Device 
Cooling Device 
4 Tesla 
60 mm 
+ 0.1 °/o 
60 A 
2.5 kW 
This study are divided three categories. 
One is to study .transport phenomena of the semi-
conductor in magnetic field, and we measure the 
transport coefficients (thermoelectric power, 
N ernst coefficient, mobility, thermal conductivity, 
electric resistance and etc.) in various types of 
materials and make a data base for a thermoelectric 
conversion. This is the basic part of this study. 
The second is to study the direct energy 
conversion by use of thermoelectric effect and 
N ernst effect. The first wall materials are high 
temperature materials and recently carbon-based 
materials. These materials work well over 2000 
K, and this characteristics might cover the defect 
of thermoelectric conversion. Main defect of 
thermoelectric conversion is low efficiency, and if 
we can use the heat cycle between the 
temperatures of the flame and steam water, we can 
make a hybrid system composed with a steam 
turbine generator and thermoelectric generator. 
This system improves total efficiency of the 
energy conversion even if the thermoelectric 
conversion efficiency is low to 5 %. This process 
is shown in Fig. 2. 
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Fig.2. The process of hybrid system. 
The third is to study the thermoelectric element in 
low temperature for superconducting magnet 
system. I proposed the Peltier current lead to 
reduce heat leak. 
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